Determination of the elastic shear modulus of cultured human red blood cells.
In this study we investigated the mechanical properties of in vitro cultured red blood cells (RBCs) in a liquid system. We used human umbilical cord blood as a highly efficient source of hematopoietic stem cells (HS). Our first goal was to establish an optimal medium composition in order to yield finally differentiated RBCs, i.e. enucleated and hemoglobin-filled cells. Different stages of cell differentiation were distinguished based on morphological observations and flow cytometry measurements. By means of the micropipette aspiration technique we estimated the deformability characteristics of the cultured cells. Up to the stage of oxiphilic normoblasts they readily deformed. Reticulocytes and mature RBCs showed an enhanced stiffness as compared to RBCs obtained from donors.